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Abstract of JP2001 006523 
PROBLEM TO BE SOLVED: To provide an 
electron element capable of emitting sufficient 
electrons with a low voltage as a cold cathode 
element by including a main body part formed 
of an amorphous carbon film and containing a 
metal element having a metal bonding radius 
larger by a specific value or more than the 
atom radius of carbon, and a surface layer 
covering the main body part and formed of an 
amorphous carbon film having a high sp3 
property. SOLUTION: For a cathode unit 1 , a 
cold cathode element 3 has a surface layer 36 
and a main body part 3a formed of an 
amorphous carbon film on a negative 
electrode plate 2 made of Al and containing a 
metal element (m) having a metal bonding 
radius twice of more as much as the atom 
radius of carbon. The surface layer 3b is 
bonded to the main body part 3a, and formed 
of an amorphous carbon film having a high sp3 
property, and the half-value width Hw of a 
photo-electron spectrum of its CIS electron by 
an X-ray photo-electron spectroscopy satisfies 
Hw<=2.0 eV. The main body par 3a has plural 
projections (p) containing the metal element 
(m) on an interface (i) with the surface layer 
3b, and the surface layer 3b has projecting 
parts (r) formed along the projections (p). 
Thereby, this electron element can be used as 
a cold cathode element and has high practical 
usability. 
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